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(a) ?vym<D7&T'<D*vy bisynt^Mtzmm^zfe&zmis. mnm. 

(b) -?vym(DQ&T*<D7 -*?-j\s3c-v-y b isy (DW,V tf- xikZMM-t zm®. 

(c) ymv>3&V<D 7 -*?)V*Vy?-y<D*?'Mk$:Mm-?2>ffi&$:mL 

[»#3S2] M§(a) (c) (d) jk^mmmmmw wptaoubi^^z. 

[fff#^3] TfH^DNA ^(a) (b) (c) ©(a) +(b) <DM^t>i±Xit ( 
a) +(b) +(c) (Dffi.fr&t>-&$:. *^y h S> > Lfro 7 - * ;i/ =»P > 

(a) 7'J >^(Z)7fiT'<Z)^riJ-> h Kb, @H 

(b) yu >gt<z>3&T*<z)7 -*^)\,*cvy?-y<D*i-Mt%:fflm-tz>mmit^- 

(c) 7V ym<Di&x*<DT*7'u $y<b*^MkZMm-tz>Bmz^i-Pl>. IS 
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Cff^S4] TI3©DNA ^(b) tic) <Dm.fr^t>^*:, 7-*?fr*rV 

(c) i&wrJt'j'u % xDZT-Mtzmm-tzmmz^- fu s 

[ff^5] TSHCODNA ^-?-(a) (b) (c) © 2 oJ^JkM 

» % y m >r y <d £mm & ®m -r & 

(a) yy 7^-e©^-9-> h i/x^^^^^&M^-r^^^n- fu sb 
(c) yy i&-e<z>5^:/n ^ y<D**Mt*mm-*z>mm*n- fu s 

CH#3S6] DNA #^(a) (b) (c) ©4>fc < 1 o £ft e> £ 

[»#3C7] T«©RNA 3HHa) (b) (c) ©(a) +(b) ©ffl^friirXttC 
a) +(b) +(c) © jffl df"9-> h 7 - ^f ;i/^rt> 

(a) >»©7ffiT?©^> h^^iO^^Mb&ftSjSE-rsSlR&n- Kb, SB 
3«<Z>SB#I## : 3 (C^i-i^SSB^J^^-r^RNA ft*. 

(b) yy >i0 3fit'ffl7 >^>©*^/l/ft&ttfc"*-*»*&=i- 

(c) y-v yM(D lfit'Cft^a ^ >CD^^Mfc&«tiKi**i»3SS:=i- Kb, S3 
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[fM8] TiSCDRNA #^(b) tie) (Dm&&t>l£$:. 7-*?Jl*V 

y^-y Wim^^v>ft,m*®MLTT*7 

(b) zfV ymcDS&.vo)! - *^ y?-y(D*^ MtZMM-tzmm*^- 

(c) yy >^<D 1 &-e<z>^;*:/a ^ y<D*rMkZMM-t2>&m*^- KU S2 

[ff#9C9] TfBCDRNA #^-(a) (b) (c) © 2 o^±(D|§^^-&5:> ^ 

(a) >s© 7^-e©^-9-> bi/yom^Mtzmm-tzmm*:^- ku @a 

(b) ^"u >St©3&-e<z> 7 -*^;i/^>^>©*^;Mt£M^t-£M£=i- 

(c) >^<d HfcTffiD^^'ns y(D*7Mt&Mm-t2>mmz^- Kb. BB 

[M10] RNA #^-(a) (b) (c) <£>4>&< h% 1 -O^Z\n^tm^0) 
[0 0 0 1 ] 

*mmz. *v y bz/yfrb 1 -*^)i*-y-y b yy. 1 - *^jv*vy?-y 
, t*?u $yzmx*y ytf&&f&znz-m(DKmR(D&j:mzMm^ 

y^mmm) r&z, 1 -v^^ji^ y^-y^^Mmm (^^aL^y^^m 
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mmxm. ?&t>%±mmm(Dmmz2M±m&&t)i*:xm^2>iim. %.z$±m 

[0 0 0 2] 

i^y x-T J 3f (Coffea) , ^-V7 3f (Camellia sinensis ) , a 

(Cola acuminate) %tT$ r ?"r (Hex paraguar iensis ) & 2f(Z>ffil%fli{C& VnT 

^^stis^u >r;b^n-f kt*&s„ * 7 x >f > if© 

[0 0 0 3] 

sti-o^s. ^rr% & v&mx±mmzii ? aijy zt-mz. 
mmz.&ffi ttmm it, -7 x. > l & ^$t£%x wmm\z^v x 

[0 0 0 4] 

hs/>, 7 -*^;i/3f-9->^>, ft7n^>$:iT*7x>f 
(ID. z.<D-* : &<DKm\**rVy bisytrMtmm. i -*^-)v*vy Vis 
ymvtf-xit&m. Tt7n^>^^iM^j7x^>^giicj:oTtt 

MZtlZ, "rJt^U ^ y&J&Bm*^- K"f5CaMXMT cDNA »8EJC Z2 - t: - 7 3f 
A^^-^IStlT Vn-S. (Ogawa et al., J. Biol. Chem. , 276, 8213-8218(2001)# 
M) . #g§2001-37490#<k#T*&, 7 - * ^l/^ >^ >-^ft7n ^ > 

-#:7x.-f 2M©*5 L ;wt,5/&£M^t-£*^;w(:^iit<z>y ^ -/afflux 
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[0 0 0 5] 

&iij&-t£c:£#«rtgjc&£ 0 (i) ±fH-^©^7i-r>^^^j^^©#x@ 

m^-y-y^-yM ( 7 -*^;i/^-tJ->^>\ -^^^n ^ >) 

it§. (2) ^^^;i/=¥-9->^>^S:^^L^VN^CD^S:^bT, Z. 

nt>(Diti$mi£>$Lm^z>o (3) _ttB(2) ©#&&cj:u, mm^^mmiz.^^ 

[0 0 0 6] 

WttS?:I^ti:3 5, se^fJ## : 2 fCE&^f £ ^te^f-F^ b?sy<7)*TMk 
iz&£7 -*+jv*y-y byy<D£f&lxfaZMm-t2>ZL£$:M&). fE?<J## : 5 

it\z&&j37^jyo)&&fcm*Mm-tz>z.h%:n®>t- 0 ^dna m 



5 



2003-3050135 



#2 002 — 213655 

zztzufof-o -tftte*. *m*^)i*vy*ym%£.&J&i>te^*i%iM<z>M 
in*^»»igxtt7 -*^;i/=5f-tf-> ht/ytav yMftMBm) m&zmir&z.£. 

[0 0 0 7] 

b#-5 0 Mill 3-t-;^rfl*0Wn^Miii:*7i^>^i 
f;i/^rt>f>^yD ^ y-+jj7 3ij y<D2myg<D*^Mkfcifc*Mm-?2> 

* ^Mtmm * mm t s 3 £ ^ s „ 

[0 0 0 8] 

i^^-s/ KKu jK-^ftas^tt-jKWtcffje©^'; ^ k 

^n?>tlT^3y (Guranowski, Plant Physiol., 70, 344-349 (1982); Parkin, J. 
Biol. Chem., 271, 21713-21719 (1996); Ogawa et al., Appl. Environ. Micr 
obiol., 67, 1783-1787 (2001) $flg) , 7 - ;* ^)V^r^y h yy<D8& U Jtf-*. 
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[0 0 0 9] 

&J^±tf>*ttjl lc»o V n T %m £ 4x t=. & © tf & £ o 
[0 0 10] 

[0011] 

#2§EE(D3|1 tf>&(m£, TfB^)^(a) (c) (d) &t>*»Mffi#Kb) 0 2oJ« 

_t<z)ii^-a-fci±©M^#ffl©Tic, ym<D7&v<D*-v-y hyy 

[0 0 12] 

(a) 7vym<n7&T*<D*vybtsy<D*rMtzmm?z&'&zmL. mmm 

(b) >^<Z)9^T'©7-^^;i/^r-9-> b i/y<DWV XitZMm? 

(c) ym<z>3&-v<D7 -*rji*vy^y<n*^jifc*Mm'tz>ffi&$:mi> 

(d) ym<D iet0ft7D ^ ><D*^Mt&«&ar*-<5?S1£&^U 
[0013] 

fglHSSHlCfcVNT, #3(1 (a) (c) (d) &£>llHJM}ffi^(b) flD^<ttloS: 
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[0014] 
[0 0 15] 

##§IE<Z>!g 2 TIBCDDNA ^(a) (b) (c) © 2 SA±<Z>m&&t> *m 

5r^M-rS^^CBB1-S%;<Z)"efeU, iUPL<tt. Tf3tf>DNA #^(a) (b) (c 
) £>(a) +(b) ©^^-^*)-&Xii(a) +(b) +(c) (Dm^t>^±^. ^VyV^y 

[0 0 16] 

(a) 7*'J >i©7tt0^t> h ^>©^^MfcS:ffl[jSE't-5»illS:=2- Kb, IB 
^©ffi^J## : 2lC^-r&SBe#l£^-r&DNA 

(b) 7'J >3t©3&"e© 7 -;*^;i/3f1J->^:/<Z>* ^;Wfc&®&$St- - 

(c) 7°'J >i© 1 fi-e©ft7*D ^ MSrilfSii&n - KU IB 
?!!*<Z>ie#I## : 8tC^t-iiS@B^J$:^^-5DNA 

[0 0 17] 

#3BIE©&3 TfB©DNA ^(b) h(c) <3Dj|fl*-^fc-&&. 7-*^- 

[0 0 18] 

(c) 7°'J >^cd ifi-eof*7*n ^ yot^MtZMmSr&mm-kn- KU @B 
[0019] 
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*&m<Df64<D%<D\t* TIB0DNA #^(a) (b) (c) © 2 OJ£UlCDjjS^;fo-fr 

[0 0 2 0] 

(a) :/»; >gt<z> 7 h^>©*^;wt:£#&^t- 5B*HtS:=i- Kb, IS 

(b) yy >io3fit'©7 -^^^^y^ya^^^Mt^mM-^^mm^n- 

(c) 7°V ymo) lfit'Of^yn ^ >©*^;wt Kb, @B 

[0 0 2 1] 

H2~4^tC;fc^T, DNA £^(a) (b) (c) <D'p&< £.% 1 Ztlb Z.m 
[0 0 2 2] 

*»W©»5©=b©Ji, TlBtf)RNA 4H^(a) (b) (c) <Z> 2 J^±CD,|I#ilr;b £?g 

*&m-*Z>jimzm-t2> : b<DX*2bV. <fc*j#l/<&, TfBORNA 3H^(a) (b) (c 
) ©(a) +(b) ©Sfl#-£;foi*XM:(a) +(b) +(c) <Z>Mfr&t>1£Z. ^yVt/y 

[0 0 2 3] 

(a) 7*Vym<D7&T*<D*Vyhi/y<D*^MtZMm-tZ>Bm$:n-F{s, SB 

(b) >^(Z)3fe-e© 7 >^><z)*^;wb£M£■r£gpfg : l::3- 
(c) 7°'J>S(Dlfet'(0ft7"o^>©^f;Wt:$:«It5iil:n-FU SB 

[0 0 2 4] 
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#38iJ9<Z>& 6 TiB0>RNA £ (c) 7-*^ 

[0 0 2 5] 

(c) ^U>mcDlfe-ecD^^^o^>(D^^;Wb?:M^^-g>^m^=r- KU IB 
[0 0 2 6] 

*f§BJ©m7(D^(7)tt, TSBORNA #^(a) (b) (c) CZ) 2 Oj^J:(7)M^fc-& 
[0 0 2 7] 

(b) -fv yn<0 3^(0 7 -^^jv^y^y<D^^Mt^mm^-^mm^n- 

[0 0 2 8] 

tg5~7|j!l3BiC;i3^T, RNA ^(a) (b) (c) <D'P& < £ % l o & Zltl £> t H5 
£ ^ f -5 & (D T'f^#-T -5 d £ & X'g % „ 
[0 0 2 9] 

^ yx\tii? ^4 yz£mxizmm^zz£iz£^Tm£Mm*Mi£M®j(D 

[0 0 3 0] 
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. TiB©^(a) (c) (d) Rzfmmi&mynib) <0 2^en±<Dm^t>^:<Dmmi¥ 

9fii^©7-^^;b^-9-> bzsya>%%vrf-xit. yj>i©3fit©7-^f 
jv^r^y^-yfD^^jv^ Rtf/x&. -?v ym<D 1 fit^ftyn ^ 

[0 0 3 1] 

(a) 7v>m<aT&T'<D*vyb*/y<D**Mtzmm'?&m&zmL. mmm 

(b) zfv ym<D9&T*<D7 -*m*y-y b*/y<Dmvtf-xfoZMm?2>ffi®. 

(c) zfV >S0 3fitO7 -*^M*y-y?-y<Z>*?-Mt$:MM-t£ffift$:mis 

(d) >t ffl i ^©rt^n ^ >©^^;H^«iti.?stt&t i, mnm 

[0 0 3 2] 

*mfflWvit±m*vy byy<D*^)ifc*MM^£*-V'y bi/y*?-Mm 

[0 0 3 3] 

*mimn\z&^x. mmw (c) (d) Rt^mmmmmw (d^^<h^i-d^ 

^fH^n^^us. yi$j&mmt.*>7 3L4y&f&mmo)ftfrviz. #g|2ooi-374 

>-» * 7 x ^ > (D 2 fgpgtf) * ^ Mtfrfa £ mm f -5 * 5^ ;WfSSIi§ £ fUM "f 3 d £ 
[0 0 3 4] 
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(b) RT$z.ti£m*$<D%a>& 7 -*^ji*fvy hi/y&LVtf-xit&m. (c) R 

[0 0 3 5] 

-f fc#>tc& (a)+(b)+(c)+(d)co^*-a-t>-& > h2/>^&T»* 

^n^>&^-T*fe«)tCtt (a)+(b)+(c)©jfi*-&fc-Br, 7 

o 

[0 0 3 6] 

^m^x^mMM^m^ijv^A y?£'&}£m&<Dnmm.mizm-?z>m2 

TIHCODNA $HF-(a) (b) (c) ©(a) +(b) ©j|fl*^fc-&Xtt(a) +(b) +( 
[0 0 3 7] 

(a) zf^)yM<oi^<D^y hi/y<D*?-JHt*:MM-?£BM%:zi- KU IE 

(b) >»©3tt7?© 7 -^^^^r-^^^XD^^^fbSrifr^-rS^&n- 

(c) >gt<£> l &V<DT*zfu ^ VO^f-MSiifsjiliSrn- KU IB 
[0 0 3 8] 

*2«WK:t3V*T, **>hi/^&*7i>f>^jj|lt6fe«)ICIi (a) + (b) 
+ (c)(Z>ffi*-a-t>-fr, dp-9-> hi/>^e>r*7*n ^ 5 fcfttctt (a) + (b) 

[0 0 3 9] 
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[0 0 4 0] 

(b) zfv ym<D3&T*<z> 7 >?-><d* rjntzmm^zmm*^ - 

(c) ym<D ist©ft^D ^ yoiM-Mtzmm-t &&m*n- ku @h 

[0 0 4 1 ] 

mimmt. tih^dna ^(a) (b) ( C ) <Dz-D^±<Dm^^^. 
•7 1 >r % ?m. t z *m x* & z „ 

[0 0 4 2] 

(a) zfv ymo) i$Lx*<D*cVy h tsyam^-Mkzmm-tzBmzn- ku @h 

(b) >^©3^t*©7 -*^;i/*^;y^><z>*^;Mfc£Mg|-f s^mfczi- 

(c) ^U>^<Z)l^T'(D^^^n^>©^^;Wb$:M^1--5^$:=r- KU IB 

[0 0 4 3] 

fl2~4#§^C;i3UT, DNA £^(a) (b) (c) < £ % 1 o £ £ *l P> £ m 

[0 0 4 4] 

^2~4?S^Tii, ym<D 7&x*<D*-V-y bi/y<D**Mt, 7v>m<n 

[0 0 4 5] 

^5#§0^{i, TIHCORNA ^(a) (b) (c) ©(a) +(b) Ojffl*-^t>-B:Xt±(a) + 
(b) +(c) tf^flc^fri*^ 7 hi/ 
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m. L X t- ^ -7 n ^ y x \t * ~7 *4 y & £jg ? Z> 15 m X & -5 0 

[0 0 4 6] 

(a) 7vym(Di&T'<D*vyhyy<D*^MkZMM~f£&m$:=i-FL. m 

ym&mfm^ 3 izm-tt&mm&izm^ &rna 

(b) yy >st©3&-e<z) 7 - t^ji^-v-yT-y&tT-MkzmmirzBmz^- 
(c) >lg(0 1^l?©-r^yo$>©^^;Wb$:M^-r -5^5:3- FL, IS 

[0 0 4 7] 

H5#gflJ!{c;J3^T, h^>J^#:7^>£^&-r££#>{Ctt (a) + (b) 

+(c)©li^-a-t>i±, *Vy hyyfrt>r*7'u s.y fe&izit (a)+(b) 

[0 0 4 8] 

H6#§0J!&i, TfH^RNA ^(b) £(c) £>IB#-£;b-fc!r£. 7 - ;* ^;b3f 

> x \% ts -y x. -r y z %.m-t z> -%&x* & z> „ 

[0 0 4 9] 

(b) >S0 3fit'©7 -*^;i/^>^>©*^;i/ft£M^1-3@lfit£n- 

(c) yy ym<D lffit'©ft7'n ^ >©^^;H[:5:«ltSiI$:n- Kb, S3 

[0 0 5 0] 

TfB(Z)RNA 5H^(a) (b) (c) (D 2 -DpJ i ±<Dm&&4D-&*. r*Zf 

u $ yxitx? ^4y*£&&-tz>m^$i®)ftT*mmz j &. Tiffu 

[0 0 5 1 ] 

(a) -fy ym<D imtoi^vy hyy<D*9-Mk*mm? 2>mm*n- ku @b 
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(c) >i© i gt'©f^^n > f M^isitsii^ n - kl, m 

[0 0 5 2] 

&5~7$8WtCfcV^, RNA ^(a) (b) (c) <Z)'J>& < £ % 1 o £ 3 ft £ £ m 
^<nmWi £ m •* Z> <D VttW-t 3 3 £ % T* £ « . 
[0 0 5 3] 

[0 0 5 4] 
[0 0 5 5] 

(«#cdpcr »nhn-;b (HfffiSX^Mflff, »Ilif^J-X2) 5fM 

^ (1 9 9 5) ) zmmLx. a?*-? *jHkmm*&m*&&yii 

[0 0 5 6] 

S£#ft5fc£>cDNA^-f U — X»$V ^ y^5>f^5y-&/\>f^!j 
>^ (ttJftX^BW, B^MSH«y-hS/U-X) 5§M*± (1 9 9 7)) t« 
[0 0 5 7] 
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[0 0 5 8] 

IB#I## : 2, 5Xli8m^*l^MS@B?tf£^-r&DNA ;$H\ 
tl^ilffi|lfffi$:^1-§DNA ^^^Hl-^fetoiC^ U-ti-y^ (Coffea) JR 
Mf> VA^r (Camellia) MflttttK nv7^r (Cola) Jgtt^k (Ilex) 
M%&%!)7kTJj3j]* J dp (Theobroma ) M^tytn ¥tfft£ U 
[0 0 5 9] 

±§H©^^3i-r >^-^^^^;K[:^$:=r- K-T-5RNA S P 6 RNA 7 

n^-#-^T7:/n^-#-£^o£:RNA sKu ^-WfgffE-rs^n^-*- 
*l£Sp6 RNA ^U^^-if^T? RNAtKU ^ ^-i£ & £"ej&^£-tirT*#£ 3 

[0 0 6 0] 

e>iiaii^^>/N o ^H$:i§^, ra-r^fc^fcii, i) mmmmmmzk. 2) @p« 
#§«u 3) mmmmmm^ 4) m&m^w, 5) nt?L^«^^ e 

) In vitro 3gW 11®^, &££ffJM^-3r ttfT'^Z. 
[0 0 6 1 ] 
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^^t'fe^ fflz.lt, GST Gene Fusion System (Amersham Biosciences) Sr/g^ 

mmmiz^ xnozt tfx ^ s „ 

[0 0 6 2] 

) £M§gU iag|^.^>A^a. (*Vybyy. 7-*?-;\s* 

*r>?->5U$9-*zrus.y) M^^^m^i^ (s-7f;^;K- %^-^-y 

[0 0 6 3] 

3>U Z.<DBmfcf&m*<?>£j&®*:TLC «?^FfXttHPLC«?#-T S 3 i: IZ «fc o TH 
[0 0 6 4] 

*ftmizj:2>]&g;mM£.®&<Djj7 3 ij y$L&f&m®<Dnmmm*. n ^-y- 

[0 0 6 5] 

±m(Dg l ft$:mtz-t£.!®)m<D*x : b, mm-m$*?-)i*y-y?-yMa>mmz 
ftLxitmw&<. m^nLxmLx^z. 

[0 0 6 6] 

mzmiz £2>Bnmm$L®&(Di3 7 ^ y^mmm^nm^mz^^x. m 
£ t l xmm zmm l t=.m * sat izmm ? z> . 
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[0 0 6 7] 

m®nz&v2>&fc^$&m** i) mizmffiftT'CDDM A^mRNA^©^^^ 

^•^^^Mfc^fgDNA , 3) i&miCJ&CXmM ©T^tC^MStl^ig^ 
M48Jtf>5£jt<ftlc&MfcsKy 7^r— V-i/=i >3&Z^tl # - ^ * - # -@E#k & 

[0 0 6 8] 

Ttt, Mill *U 7^ <7 -^Eif-f^^-f ;b*c?)35S ^n^-*-, -f*c7)y^ 

?Sffiffc -T S # A =i <D W I PKst ^ "f U =E - # - j& if W & ti 5 „ 
[0 0 6 9] 

y^D/t^f'J^A • 7^7 7i>X>^ (Agrobacterium tumefaciens ) 
feT-DNA 3*A8U &tf*<Z>te©T*tBffi#^£*lS. 
[0 0 7 0] 

ft^A&T?«:#gac&M££;ns^*#-Ji&^ a P UC f§#ftc7)«t 

&#M&:/^X^ K^ffl^SIt^SS. T-DNA #A*ST«T-DNA ©jK-^- 

[0 0 7 1 ] 
[0 0 7 2] 
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[0 0 7 3] 
[0 0 7 4] 

t-dna mxmitm^frM^ mmm^m^n^v \**ism-*z>*-ayi-mk 

[0 0 7 5] 
[0 0 7 6] 

iWi©^ {C V \ T ^ L £ % 0) £ mm<D$kft IZ J: o T ? Z. £ V g Z> „ 
[0 0 7 7] 

zmmt. M-^mm (m&m. •rtvvzc&ijzv&vtLE) izMvxm^m 
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[0 0 7 8] 
[0 0 7 9] 

(1) =*fi3fcmRNAfre>0ZlSa|cDNA<O#j3c 
5g©a-t-;Jr (Coffea arabica) ^B^H^^CTABS (Chang et al., 

Plant Mol. Biol. Rep., 11, 113-1 16 (1993) #$0 fC «fc o T totalRNA£#fffi L£ 
□ 10 0 /agCDtotalRNA^^PolyATtract mRNA Isolation System III (Prome ga 
) 3b M V ^ T mRNA 2c ;flf $J b „ 5 # g CD mRNA il ZAP-cDNA Synthesis Kit (Stratagene 
) &M^T-M&cDNA&-&j£Lfc. 
[0 0 8 0] 

(2) CaMXMT cDNA&tf CaMTL3 cDNA £mm& & -5ff^cDNA©#H 

CaMXMT cDNA (DDB J/ GenBank/EMBL accession number AB048794),g.t>*CaMTL3 cDN 
A (I2#I#-5f : 5. DDBJ/GenBank/EMBL accession number AB048793) CD^#@B#J 
£SlCtgff U £:CaCS-N2 ^7^7- (5-ATGGAGCTCCAAGAAGTCCT-3) £CaCS-Cl 
-f T-(5-CTTTTACACGTCTGACTTCTCTG-3) Sr^bfc. _LSHcDNA, JigE^-f^- 
&t>*Pyrobest DNA Polymerase (SJ@jt) SrM^TPCR £?7V\ cDNA$T#gf£if 
iJBLfc. i©cDNA»T#S¥ : &'<? # -pBluescript II KS- (Stratagene) CDEcoRV 

MTL3 cDNA (BB#I## : 2) &tfZ!4x hlSV^|^ffi$:^^S^^CaMTL4 cDNA 
(1B^J## : 5) &t>*CaMTL5 cDNA (IB^J## : 8) fc^Ubfeo 
[0 0 8 1 ] 

(3) gst m&*>rt?mftm<<9 z-nmm 

CaMTL3 cDNA. CaMTL4 cDNA &£>TaMTL5 cDNA & ^ ^ K^n->*^^JUffi 
I, -etl^tlfcpGEX^T^ (Amersham Biosciences) CD tfjlf ?-7tyS- 

V^y^y =n^-H (GST ) m.fc*<DTmcmALfc 0 «±©i#CJ;oT, GS 
T fcCaMTL3<Z)gfe-£*>,r?^ (GST-MTL3) £#)C7)pGEX-CaMTL3 
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GST £.CaWIL4<DM'&&yrt9M. (GST-MTL4) ZftlRZ £&©pGEX-CaM 
TL4 &£>*GST hCaMTL5©Sfe-^^>/\°^® (GST-MTL5) 

#)(Z>pGEX-CaMTL5 * - &*S5Lfc. 3. "5 LT# "o "ft~£.pGEX-CaMTL3 
, pGEX-CaMTL4 K ^ # -&tfpGEX-CaMTL5 # - £® 2 tcm^lftlC^,, 0 2 
tfi, tac^n^E-^- (Ptac) o TiH»3 *l3 7)1* "f-Hsry 

S47>^7i7-fl€? (GST ) ©T^&C, fi^^f-;i/ft»Ha^ (MTL 
) T*feSCaMTL3 cDNA (BB#f#-£ : 2) , CaMTL4 cDNA (@B?IJ## : 5) XttCa 
MTL5 cDNA (BB3«# : 8 ) &»ftLT#a5Lfe=fo©T?**. 
[0 0 8 2] 

(4) Mx.^>A 0 ^S©^M 

#-pGEX-4T-2, pGEX-CaMTL3 , pGEX-CaMTL4 & £>*pGEX-CaMTL5 ICfcoT 

±mm*\a\n*i&mM$k\stz. a ^i*ti©^^^=foioomL ©2xyt < 

lOOmg/L <DTyVi/V>&&&) tCfcV>T, ^©Ift^it (A600) ^0.7 }C& 
**"C37TCT?ig*^f«?:ffofe. Zltl & lmM IC S fl* JC >f V :/ 

ntf;i/-/3-D- 5=-^-^^^ h y K (IPTG) £*»JU 35^20^*^16^19, l6Mi§ 

mzn^tc &s±<Dmmz£^T. ±Bmiz&^rmm?L*yrti?m. cgst , gs 

T-MTL3, GST-MTL4^itJfGST-MTL5) <Z>£jg £??o 
[0 0 8 3] 

(5) MM%.$yrf?m<Dmmmtmm 

#M (50mMTris-HCl [pH8.0] , lmM EDTA, 5mM 1/^ lC?l$iL£ 

-X4B^fl| (Amersham Biosciences) £#U;i, &30^r4^^lC^f# L 

temxu imL <r>mwfc&Wrtzuwfr\stc&. umancioo #l aymmm (50 

mMTris-HCl [pH8.5] , lmM EDTA, 5mM i/f t7 l/^f h-;K 10mM^*;i/^^^>) 
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sDs-PAGE^tf tc & z mm*. $y;*t7K<D®. mmm & m 3 {c^-r . 

[0 0 8 4] 

(6) fl^n7l>^7>f - (TLC ) tC«fc£^itM/&£^<Z>|E?f^ 

ifif^GST , ffifl&mGST , *|§gGST-MTL3, 5IM&GST-MTL3, «fS(GST-MTL4, »$g 
GST-MTL5 fC O V* T , JKT©»*SJS^«At;TLC »«f &ff o fe. lOOmM Tris-HCl 
[PH8.0] , 200 #M MgCl 2 , 500 fi M £££ > S J/ > [XR] , 7-*m* 

[7mX] Xtt^tf^D ^ > [Tb] ) , 16.8#M S-TtV i/Jb-L- 1 
4 C] > [SAM] [2.2GBq/mmol; Amersham Biosciences] &t)9Mx.# > A # 

jest** (so^g ©««rmtt»xtt5 /ig fr*>&$>&m$iim>&m25 

[0 0 8 5] 

-Y V^a/^-i/a ^©^t^jS^fc^-f ^ (ULTRAFREE-MC 10,00 

0 NMWL; Millipore ) (c J: o Tffl[i® L £o 2 /iL tf>2tig^£2 /iL <Z)*#7-;i/ 
tl^U »e>*lfczi-£M£TLC >^L/-h (Silicagel 60 F254; Merck) \Z&M 

[0 0 8 6] 

J&««§gL£o £©*M8i&&4 fiL ©50% ;* * y -;WCfM U TLC ^l/-h 
[0 0 8 7] 

<Dm%km<Dftio y £ l t 7 - * ^;i/3f > h > [7mx 

R] , [7mX] , [Tb], A7i>f> [CnXOfS-T^y *>;i/-L- > [SAM] ( 

^*l^%ln»M £M^TJ:gBfcH«fc©TLC MffiZft-ofc. 4 

[0 0 8 8] 
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mmmm^n^r=. 0 Rm^m^mmhtc^^mmm (En 3 Hance; Du PO nt 

NEN ) 5:fIL, X J (BioMax MS; Kodak) V\T;t- h ^ V^f*? 

(v-f^-x80 o c-£3 Bugoifft) Sr^^, 14 c i/-/<;Wfc£#i£*^;b 

^^MMLT^acO^.-jf^ MMUc TLC (CJ:5if0|g^§:04^P ) 6 
[0 0 8 9] 

®4^^^^^^{C, GST-MTLS^W^^ii, ;* ^l/S^W^T* & 3 [XR] 
**Jim&l3-ftT*&Z>[sm ©#$Tt [7mXR] ££f&L£o t-^t>t>. ^CDfiSf* 
tt, [XR](D*^;WtK:<i:£ [7mXR]©£j&£j££M£t- ZZtftftfr^f-, 
[0 0 9 0] 

GST-MTL3©ffift|ffi^^ ^^;bS^#:-efeS [XR] ^;i,«#fc# 
tt"£&£[SAM] <Z)#£TT% [7mXR]©J^U/K-X^-efe-g> [7mX] ££*&L£ 0 "f 

[XR](D*^;WfcK:j:6 [7mXR](7)£f^ [7mXR] ©fift U rf< 

-*ffcfCj:£ [7mX] 2 S/S d i: *^^o 

[0 0 9 1] 

m z fr&mz, GST-mLA&mmnmte. ^^^m^mi^x^^ [7mx] & 

[SAM] ©#^TTMTb] fc^Lfc, 

tt, [7mx] ©*^;wtic££ [Tb]©t»$:ttltS3i:Wot. 

[0 0 9 2] 

JgfC, GST-MTL4©^M^tt, ;* f;H^T'fe -5 3f-tf- >^ > [Px] 
^^^/S^^T'fe* [SAM] ©#ftTT[Cf]&^/aUfe 0 f&fc*,, 

[0 0 9 3] 

, [Tb]©^^MfctCJ:* [Cf ] & ttlt S I i: *^^o fe, 

[0 0 9 4] 
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#-£&£[SAM] ©#£TT*[Tb] ££/&U£„ [7mX] (D * 
^Mtiz <fc 3 [Tb] (D£.m)xm ZMM-t Z> Z £ 1fi&fr o 
[0 0 9 5] 

JgfC, GST-MTL5<8»Sgf*fsR±, ;* fMS^tfe 3 [Px] ^;i/«t^#: 

T*&5[SAM] 0>#£T-e[Cf] ££jj£Lfe 0 1"&;fc>*>, ZKDimte, [Px]CD^^;i/ 

ft: (c «fc s [cf ] © & -r z> z £ # ft & o . 

[0 0 9 6] 
[0 0 9 7] 

JSJ-LCfc^tC, CaMTL3#>A?M, CaMTL4# ? K&t>*CaMTL5# >A2W, 

Mzt^b^n- F?zmm*miz*ft?ftiJ7^^y£&mmm<Dmf&mm'v 

[0 0 9 8] 

(7) «Sjl«rtT©*7x>r>^^«|&<3!)||«^c 

lOOmM Tris-HCl [pH8.0] , 200 #M MgCl 2 , 500 fiK ^y V t/ y [XR] , 1. 
5mM S-7f;i/M- ^^^f-->[SAM] &£>*,M!x. # * (200 A g CD 

ffl#rffl3«**3U±20/£g ©SSI***) J^&SSNtl^M-^lOO aL £27°CT*16 

mm4 y*c=LS<-ynyLfc. a ±ma>Mmx.* yrtzmMMl*. (a ) M&ffiGS 

T-MTL3©^, (B ) ffiffiffiGST-MTL3&imSSGST-MTL4, (C ) ffi«|fflGST-MTL3, 
3»58GST-MTL43ttJtW»{GST-MTL5, ©,ffi^^43i±T^^^{Cffl Va^» 
[0 0 9 9] 

§gL£„ £©*ISgi»§:20<> #L ©HPLCJSBS^SSE (50mM U h U ^ A [pH6.0] 

[4:1, v/v])cfJlc5raU ^<2ft<D20/zL£HPLC^#r{CfflV^ o HPLC 
8?#rtf)#^AfCtePuresil C18 (Waters) fcMW lmL/^CD^ifeM^ $rJSM L 
fc„ SPflM/S^^tt^ft (270nm ) ©^iCiot^liJL/to gUHMT^ffc 
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&0>f$;fo»Jtc, m&t It 7 -*^;i/3f-9->^> [7mX] , -rtf^n ^ > [Tb] % # 
7x>f > [Cf] £/gVNT±l2£l^<&HPLCfl?^£*Tofco HPLClCcfc &Mffi&m%k%: 
S7 ic^-r 0 

[0 10 0] 

R]&tr^^;bS«#^T?feS [SAM] 6D#^Tt, [7mXR] ©Bft'J [7 
mX] &£/£Lfco fcfc^ TLC ^ff^lm^^CHPLC^tf{Ci3V^T : fe 

, [XR] ©jl^MblC«fcS [7mXR] <Z)£j&, RZ$ [7mXR] ©HB U /K-^fclC «fc -5 [7mX] 
©£j&©2M/££M^£3£«|g£*i£o 
[0101] 

0 7 -B*» 6 «fc 5 JC, GST-MTI^©fflJ&ffif5^t5GST-MTL4©*| 58«3H-©j|H 

*^*>-&tt, [XR] [SAM] ©#£TT% [7mX] &tf[Tb] b lT&fc> 

me>©S*^©ffi*^t>-&tt, [XR] ©>lfMtlCJ:fi [7mXR] 0>£j&. [7mXR 
] ©BJU/K-X-fbtCiS [7mX] &t>*[7mX] CD* ^MtiZ «t S [Tb] 

(?) 3 SJ£ 3 i: A^^ofc 

[0 10 2] 

0 7 -Cfr£>#fr Settle, GST-MTL3CDfflJftfflift|BK GSTHiTL4<03ff JSSflPK&tfGS 
T-MTL5©»|gftW©jjSa*-^t)*tt, [XR] 5:0 [SAM] tf)#£TT% [7mX] , [Tb] 
[Cf] i" me>©|*S©jfi«i-&t)*tt, [XR](5D^^;Wb 

lC<fc£ [7mXR]<£>£j&, [7mXR] ©fl»U J^-^ffctC J:S [7mX] [7mX] (D 

*^Mkl^£$> [Tb]tf)£^ &&[Tb] ©*^;WfSlCi:5 [Cf] <D£.&.<D 4 RfaZ 

[0 10 3] 

J^±«atC, CaMTL3# , CaMTL4 # > A ? « . CaMTL5# > A^Jt&tfc* 

[0 10 4] 
[|g^<D^] 
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[0 10 5] 
[0 10 6] 

(2) -m<z>j]7^4 y£&m)xfom<D&j:nzzn?nMm?zmmo&m$:^ 

[0 10 7] 

- F^z&M<D*7*4y£&&&mfc*Z2a±m&&£>i*:Tm^T. z\<om 

[0 10 8] 

3ri*> N L fro 7 - * ^;i/3ri*-> h S/>JBtU 3K-^ffc** 
[0109] 

(5) ±33(3) Xte(4) ©*if?JCJ:y, **ft7*D 5 7 r >f > &^J« 

[0 110] 

(6) ±IH(3) X«(4) ©^S:ffi#;lCfeVNTm6f S3^tC«fcoT, ffi^fc^ 
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M^t7D-i/-htss 0 mm^rizit^moy^m^mm-t^. sam 

•T^c (1) ©M/S^^ri^^ h ^>*^-;WfcMt, (2) 7 -*^;i/3f-9-> 

h£/>flftU ;tf-*fl:SlJ^ (3) (7)^tt7 -^^ji^v-y^-y^^Mmm (5=- 
*7u^y&f&mm) , (4) ©M;4±3, 7 -^*^;i/*if>^>*^;WLiNt 

[02] m 2 &±pGEX-CaMTL3 pGEX-CaMTL4 ^< ^? pGEX-C 

aMTL5 ^^^-^^^{C^bfeST^^o S^?*-^ tac^D^-*- ( 
Ptac) (CjroTM^IStl^^Vl/^^^-^S-h^^^^i^-ifil^ (GST) <D 

fi^^^^^fb^il^^ (MTL ) -e&£CaMTL3 cDNA (gB#J## : 2) 
, CaMTL4 cDNA (@B#I## : 5) X{iCaMTL5 cDNA (fB#I#-?f : 8) 
^HL/t^ #--e&S„ T>tf£/U >jffif'f4itfc^- (Amp r ) % ^yVVzfV 
(lacl q ) , pBR322&f3fjgj& (pBR322ori ) £ mtplZm~fo 

[EI 3] m 3 &si)S-PkGEMffiiz£ZMm&$yrt9M(DfamZm-? 

GST (Dmrnmnm. GST tCaMTL3©»-&^>A^Jt(GST-MTL3)©3|ettffi^ 
»(H3 ^iCffittffi^MMTLS^^-T), GST ©3»}8^, GST £CaMTL3©illE?# 
>/^R(GST-MTL3) ©^1^(0 3 *{CW^fWL3T^^), GST £CaMTL4 
©HI^*>y1^«(GST-MTL4)©3|«KK»(Bl3 #lCJfit §gf^MTL4T';*-f ), &tfG 
ST tCaMTL5©i»^^>A^R(GST-MTL5)©3Rll8K3R-(Bl3 tf»tC»lS|i*3|BHlTL5^ 

[04] H4fiil^07h^77^- (TLC ) AMflc J: 
iot^JH( 14 C l/-^;Wfc) A^#AD$nfe»5RSli5^^<Z>X3Kv h £ 
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*)i<DTizmmjxi&<Dmmm&!&®zBLt=. 0 ftaAZMzm&zmMvt^ 

mmmzT^Vfco mzz-vy bi/y. 7mXR&7 - *?-j]s*y-y bisy. 7mx &7 

-*3-)V*Vyl-y. SAM IZS-TtJ i/K-L- ***-y$:M^Z> a 

mixfomzmmLtcWi, *-b^p*tf^?4 -iz£^x*?-;vm( 14 c u- 

^>yh^fffilt^il:^t 0 £h£<7>A*;Mi-#t(Z>TLC 7 I/- h SrMHilfL 
2#Lfe ; fe;(E>T*&£o ££;£<A/^Wl/COr^fCMj&£^ifr^£^L£o 7mX {£ 7 - 

SAM &S-7tV S//1/-L- ^^7f-^>S:S^^-S 0 

[0 6] 0 6&TLC MffiiZ £&Bmixfo£l&W<DWliiZm-t : b<DX*$>2> 0 

m3TmLfcmmxzyrt?K&mzm^xBmfcmzft^tc.o £<£>a*;w» 
mixfomxizz&mmm (we^u£i/->) ^mmvr^ x-b^vxy 

^•7 4 -\z iot^;H( 1 4 c b-K;Hb) #tf#&£*i£S^Mj££^tf> 
mizm&£®m^%:^Lfc 0 7mx \ti -^^-)V^y^-y. ih\%T-*iru^y, 

Px&A°^3f-9->^>, Zi\%i3-7x.4 y, SAM SS-7f;i//H- ;* ^ >T ^. > £ S 

03?^LfclM^>;^i^i:M^, *i-jvm$:m&£. LX*^ybyy 

fc*^5:M^Til£)S^ofc 0 (A ) tefflft&a}MTL3tf>#i, (B ) &ffl»mMTL3 
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RnmmmiA. (c ) M#iffiMTL3, nm*TiA%.tfmmmL5zm^Tft*Dfc.mm 

Z^k-fo 7mX »7 TbiZT*Zfn$>. Cf y x > Srjfc 

SEQUENCE LISTING 

<110> NARA INSTITUTE of SCIENCE and TECHNOLOGY, KABUSHIKI KAISHA TOYOTA 
CHUO KENKYUSHO 

<120> Multiple use of caffeine biosynthetic genes 

<130> SL-02-373 

<140> 
<141> 

<150> 
<151> 

<160> 9 

<170> Microsoft Word 

<210> 1 
<211> 372 
<212> PRT 
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<300> 

<301> Ogawa, M. , Herai, Y. , Koizumi, N. , Kusano, T. , and Sano, H. 

<302> 7-Methylxanthine Methyl transferase of Coffee Plants. Gene Isolation 

and Enzymatic Properties. 
<303> Journal of Biological Chemistry 
<304> 276 
<305> 11. 

<306> 8213-8218 ■ 
<307> 2001-03-16 
<308> BAB39215 
<309> 2000-09-11 

<400> 1 

Met Glu Leu Gin Glu Val Leu Arg Met Asn Gly Gly Glu Gly 14 

Asp Thr Ser Tyr Ala Lys Asn Ser Ala Tyr Asn Gin Leu Val 28 

Leu Ala Lys Val Lys Pro Val Leu Glu Gin Cys Val Arg Glu 42 

Leu Leu Arg Ala Asn Leu Pro Asn He Asn Lys Cys He Lys 56 

Val Ala Asp Leu Gly Cys Ala Ser Gly Pro Asn Thr Leu Leu 70 

Thr Val Arg Asp He Val Gin Ser He Asp Lys Val Gly Gin 84 

Glu Lys Lys Asn Glu Leu Glu Arg Pro Thr He Gin He Phe 98 

Leu Asn Asp Leu Phe Pro Asn Asp Phe Asn Ser Val Phe Lys 112 

3 0 mUft 2003-3050135 
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Leu Leu Pro Ser Phe Tyr Arg Lys Leu Glu Lys Glu Asn Gly 126 

Arg Lys He Gly Ser Cys Leu He Gly Ala Met Pro Gly Ser 140 

Phe Tyr Ser Arg Leu Phe Pro Glu Glu Ser Met His Phe Leu 154 

His Ser Cys Tyr Cys Leu Gin Trp Leu Ser Gin Val Pro Ser 168 

Gly Leu Val Thr Glu Leu Gly He Ser Thr Asn Lys Gly Ser 182 

He Tyr Ser Ser Lys Ala Ser Arg Leu Pro Val Gin Lys Ala 196 

Tyr Leu Asp Gin Phe Thr Lys Asp Phe Thr Thr Phe Leu Arg 210 

He His Ser Glu Glu Leu Phe Ser His Gly Arg Met Leu Leu 224 

Thr Cys He Cys Lys Gly Val Glu Leu Asp Ala Arg Asn Ala 238 

He Asp Leu Leu Glu Met Ala He Asn Asp Leu Val Val Glu 252 

Gly His Leu Glu Glu Glu Lys Leu Asp Ser Phe Asn Leu Pro 266 

Val Tyr He Pro Ser Ala Glu Glu Val Lys Cys He Val Glu 280 

Glu Glu Gly Ser Phe Glu He Leu Tyr Leu Glu Thr Phe Lys 294 

Val Leu Tyr Asp Ala Gly Phe Ser He Asp Asp Glu His He 308 

3 1 ffl$E#2 0 0 3 - 3 0 5 0 1 3 5 
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Lys Ala Glu Tyr Val Ala Ser Ser Val Arg Ala Val Tyr Glu 322 

Pro He Leu Ala Ser His Phe Gly Glu Ala He He Pro Asp 336 

He Phe His Arg Phe Ala Lys His Ala Ala Lys Val Leu Pro 350 

Leu Gly Lys Gly Phe Tyr Asn Asn Leu He He Ser Leu Ala 364 

Lys Lys Pro Glu Lys Ser Asp Val 372 

<210> 2 
<211> 1316 
<212> DNA 

<213> Coffea arabica 

<220> 
<221> CDS 

<222> (45)-och(1163) 
<300> 

<308> AB048793 
<309> 2000-09-11 

<400> 2 

ctttggcagt cccaatttga tttatgtaca agtcctgcat atgaatggag 50 
ctccaagaag tcctgcggat gaatggaggc gaaggcgata caagctacgc 100 
caagaattca gcctacaatc aactggttct cgccaaggtg aaacctgtcc 150 
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ttgaacaatg cgtacgggaa ttgttgcggg ccaacttgcc caacatcaac 200 

aagtgcatta aagttgcgga tttgggatgc gcttctggac caaacacact 250 

tttaacagtt cgggacattg tccaaagtat tgacaaagtt ggccaggaaa 300 

agaagaatga attagaacgt cccaccattc agatttttct gaatgatctt 350 

ttcccaaatg atttcaattc ggttttcaag ttgctgccaa gcttctaccg 400 

caaacttgag aaagaaaatg gacgcaaaat aggatcgtgc ctaatagggg 450 

caatgcccgg ctctttctac agcagactct tccccgagga gtccatgcat 500 

tttttacact cttgttactg tcttcaatgg ttatctcagg ttcctagcgg 550 

tttggtgact gaattgggga tcagtacgaa caaagggagc atttactctt 600 

ccaaagcaag tcgtctgccc gtccagaagg catatttgga tcaatttacg 650 

aaagatttta ccacatttct aaggattcat tcggaagagt tgttttcaca 700 

tggccgaatg ctccttactt gcatttgtaa aggagttgaa ttagacgccc 750 

ggaatgccat agacttactt gagatggcaa taaacgactt ggttgttgag 800 

ggacatctgg aggaagaaaa attggatagt ttcaatcttc cagtctatat 850 
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accttcagca gaagaagtaa agtgcatagt tgaggaggaa ggttcttttg 900 

aaattttata cctggagact tttaaggtcc tttacgatgc tggcttctct 950 

attgacgatg aacatattaa agcagagtat gttgcatctt ccgttagagc 1000 

agtttacgaa cccatcctcg caagtcattt tggagaagct attatacctg 1050 

acatattcca caggtttgcg aagcatgcag caaaggttct ccccttgggc 1100 

aaaggcttct ataataatct tatcatttct ctcgccaaaa agccagagaa 1150 

gtcagacgtg taaaagtttg tttttgtgtt ggggaaagga ataagtgccg 1200 

ttgggggtct ttcgggtatt gtgcttttta tattatattg ttttgtatcc 1250 

gtaataaaag tggtgtgtaa gaataagata tttgacatat attattttca 1300 

aaaaaaaaaa aaaaaa 1316 

<210> 3 
<211> 1316 
<212> RNA 

<213> Coffea arabica 

<220> 
<221> CDS 

<222> (45)-och(1163) 
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<300> 

<308> AB048793 
<309> 2000-09-11 

<400> 3 

cuuuggcagu cccaauuuga uuuauguaca aguccugcau augaauggag 50 

cuccaagaag uccugcggau gaauggaggc gaaggcgaua caagcuacgc 100 

caagaauuca gccuacaauc aacugguucu cgccaaggug aaaccugucc 150 

uugaacaaug cguacgggaa uuguugcggg ccaacuugcc caacaucaac 200 

aagugcauua aaguugcgga uuugggaugc gcuucuggac caaacacacu 250 

uuuaacaguu cgggacauug uccaaaguau ugacaaaguu ggccaggaaa 300 

agaagaauga auuagaacgu cccaccauuc agauuuuucu gaaugaucuu 350 

uucccaaaug auuucaauuc gguuuucaag uugcugccaa gcuucuaccg 400 

caaacuugag aaagaaaaug gacgcaaaau aggaucgugc cuaauagggg 450 

caaugcccgg cucuuucuac agcagacucu uccccgagga guccaugcau 500 

uuuuuacacu cuuguuacug ucuucaaugg uuaucucagg uuccuagcgg 550 

uuuggugacu gaauugggga ucaguacgaa caaagggagc auuuacucuu 600 
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ccaaagcaag ucgucugccc guccagaagg cauauuugga ucaauuuacg 650 



aaagauuuua ccacauuucu aaggauucau ucggaagagu uguuuucaca 700 



uggccgaaug cuccuuacuu gcauuuguaa aggaguugaa uuagacgccc 750 



ggaaugccau agacuuacuu gagauggcaa uaaacgacuu gguuguugag 800 



ggacaucugg aggaagaaaa auuggauagu uucaaucuuc cagucuauau 850 



accuucagca gaagaaguaa agugcauagu ugaggaggaa gguucuuuug 900 



aaauuuuaua ccuggagacu uuuaaggucc uuuacgaugc uggcuucucu 950 



auugacgaiig aacauauuaa agcagaguau guugcaucuu ccguuagagc 1000 



aguuuacgaa cccauccucg caagucauuu uggagaagcu auuauaccug 1050 



acauauucca cagguuugcg aagcaugcag caaagguucu ccccuugggc 1100 



aaaggcuucu auaauaaucu uaucauuucu cucgccaaaa agccagagaa 1150 



gucagacgug uaaaaguuug uuuuuguguu ggggaaagga auaagugccg 1200 



uugggggucu uucggguauu gugcuuuuua uauuauauug uuuuguaucc 1250 



guaauaaaag ugguguguaa gaauaagaua uuugacauau auuauuuuca 1300 



aaaaaaaaaa aaaaaa 1316 
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<210> 4 
<211> 
<212> PRT 

<213> Coffea arabica 
<400> 4 

Met Glu Leu Gin Glu Val Leu His Met Asn Glu Gly Glu Gly 14 

Asp Thr Ser Tyr Ala Lys Asn Ala Ser Tyr Asn Leu Ala Leu 28 

Ala Lys Val Lys Pro Phe Leu Glu Gin Cys He Arg Glu Leu 42 

Leu Arg Ala Asn Leu Pro Asn He Asn Lys Cys He Lys Val 56 

Ala Asp Leu Gly Cys Ala Ser Gly Pro Asn Thr Leu Leu Thr 70 

Val Arg Asp He Val Gin Ser He Asp Lys Val Gly Gin Glu 84 

Glu Lys Asn Glu Leu Glu Arg Pro Thr He Gin He Phe Leu 98 

Asn Asp Leu Phe Gin Asn Asp Phe Asn Ser Val Phe Lys Leu 112 

Leu Pro Ser Phe Tyr Arg Lys Leu Glu Lys Glu Asn Gly Arg 126 

Lys He Gly Ser Cys Leu He Ser Ala Met Pro Gly Ser Phe 140 

Tyr Gly Arg Leu Phe Pro Glu Glu Ser Met His Phe Leu His 154 
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Ser Cys Tyr Ser Val His Trp Leu Ser Gin Val Pro Ser Gly 168 

Leu Val He Glu Leu Gly He Gly Ala Asn Lys Gly Ser He 182 

Tyr Ser Ser Lys Ala Ser Arg Pro Pro Val Gin Lys Ala Tyr 196 

Leu Asp Gin Phe Thr Lys Asp Phe Thr Thr Phe Leu Arg He 210 

His Ser Lys Glu Leu Phe Ser Arg Gly Arg Met Leu Leu Thr 224 

Cys He Cys Lys Val Asp Glu Tyr Asp Glu Pro Asn Pro Leu 238 

Asp Leu Leu Asp Met Ala lie Asn Asp Leu He Val Glu Gly 252 

His Leu Glu Glu Glu Lys Leu Ala Ser Phe Asn Leu Pro Phe 266 

Phe Thr Pro Ser Ala Glu Glu Val Lys Cys He Val Glu Glu 280 

Glu Gly Ser Phe Glu He Leu Tyr Leu Glu Thr Phe Lys Ala 294 

His Tyr Asp Ala Gly Phe Ser He Asp Asp Asp Tyr Pro Val 308 

Arg Ser His Phe Gin Val Tyr Gly Asp Glu His He Lys Ala 322 

Glu Tyr Val Ala Ser Leu He Arg Ser Val Tyr Glu Pro He 336 

Leu Ala Ser His Phe Gly Glu Ala He Met Pro Asp Leu Phe 350 

His Arg Leu Ala Lys His Ala Ala Lys Val Leu His Leu Gly 364 
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Lys Gly Cys Tyr Asn Asn Leu lie He Ser Leu Ala Lys Lys 378 

Pro Glu Lys Ser Asp Val 334 

<210> 5 

<211> 1155 

<212> DNA 

<213> Coffea arabica 

<220> 
<221> CDS 

<222> (1) -och(1152) 
<400> 5 

atggagctcc aagaagtcct gcatatgaat gaaggtgaag gcgatacaag 50 
ctacgccaag aatgcatcct acaatctggc tcttgccaag gtgaaacctt 100 
tccttgaaca atgcatacga gaattgttgc gggccaactt gcccaacatc 150 
aacaagtgca ttaaagttgc ggatttggga tgcgcttctg gaccaaacac 200 
acttttaaca gtgcgggaca ttgtgcaaag tattgacaaa gttggccagg 250 
aagagaagaa tgaattagaa cgtcccacca ttcagatttt tctgaatgat 300 
cttttccaaa atgatttcaa ttcggttttc aagttgctgc caagcttcta 350 
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ccgcaaactc gagaaagaaa atggacgcaa gataggatcg tgcctaataa 400 

gcgcaatgcc tggctctttc tacggcagac tcttccccga ggagtccatg 450 

cattttttgc actcttgtta cagtgttcat tggttatctc aggttcccag 500 

cggtttggtg attgaattgg ggattggtgc aaacaaaggg agtatttact 550 

cttccaaagc aagtcgtccg cccgtccaga aggcatattt ggatcaattt 600 

acgaaagatt ttaccacatt tctaaggatt cattcgaaag agttgttttc 650 

acgtggccga atgctcctta cttgcatttg taaagtagat gaatacgacg 700 

aaccgaatcc cctagactta cttgacatgg caataaacga cttgattgtt 750 

gagggacatc tggaggaaga aaaattggct agtttcaatc ttccattctt 800 

tacaccttca gcagaagaag taaagtgcat agttgaggag gaaggttctt 850 

ttgaaatttt atacctggag acttttaagg cccattatga tgctggcttc 900 

tctattgatg atgattaccc agtaagatcc catttccaag tatacggcga 950 

tgaacatatt aaagcagagt atgtggcatc attaattaga tcagtttacg 1000 

aacccatcct cgcaagtcat tttggagaag ctattatgcc tgacttattc 1050 

cacaggcttg cgaagcatgc agcaaaggtt ctccacttgg gcaaaggctg 1100 
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ctataataat cttatcattt ctctcgccaa aaagccagag aagtcagacg 1150 
tgtaa 1155 

<210> 6 
<211> 1155 
<212> RNA 

<213> Coffea arabica 

<220> 
<221> CDS 

<222> (1) -och(1152) 
<400> 6 

auggagcucc aagaaguccu gcauaugaau gaaggugaag gcgauacaag 50 
cuacgccaag aaugcauccu acaaucuggc ucuugccaag gugaaaccuu 100 
uccuugaaca augcauacga gaauuguugc gggccaacuu gcccaacauc 150 
aacaagugca uuaaaguugc ggauuuggga ugcgcuucug gaccaaacac 200 
acuuuuaaca gugcgggaca uugugcaaag uauugacaaa guuggccagg 250 
aagagaagaa ugaauuagaa cgucccacca uucagauuuu ucugaaugau 300 
cuuuuccaaa augauuucaa uucgguuuuc aaguugcugc caagcuucua 350 



4 1 ffilE# 2003-3050135 



#2002—213655 
ccgcaaacuc gagaaagaaa auggacgcaa gauaggaucg ugccuaauaa 
gcgcaaugcc uggcucuuuc uacggcagac ucuuccccga ggaguccaug 
cauuuuuugc acucuuguua caguguucau ugguuaucuc agguucccag 
cgguuuggug auugaauugg ggauuggugc aaacaaaggg aguauuuacu 
cuuccaaagc aagucguccg cccguccaga aggcauauuu ggaucaauuu 
acgaaagauu uuaccacauu ucuaaggauu cauucgaaag aguuguuuuc 
acguggccga augcuccuua cuugcauuug uaaaguagau gaauacgacg 
aaccgaaucc ccuagacuua cuugacaugg caauaaacga cuugauuguu 
gagggacauc uggaggaaga aaaauuggcu aguuucaauc uuccauucuu 
uacaccuuca gcagaagaag uaaagugcau aguugaggag gaagguucuu 
uugaaauuuu auaccuggag acuuuuaagg cccauuauga ugcuggcuuc 
ucuauugaug augauuaccc aguaagaucc cauuuccaag uauacggcga 
ugaacauauu aaagcagagu auguggcauc auuaauuaga ucaguuuacg 
aacccauccu cgcaagucau uuuggagaag cuauuaugcc ugacuuauuc 

cacaggcuug cgaagcaugc agcaaagguu cuccacuugg gcaaaggcug 
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cuauaauaau cuuaucauuu cucucgccaa aaagccagag aagucagacg 1150 

uguaa n55 

<210> 7 
<211> 384 
<212> PRT 

<213> Coffea arabica 
<400> 7 

Met Glu Leu Gin Glu Val Leu His Met Asn Gly Gly Glu Gly 14 

Asp Thr Ser Tyr Ala Lys Asn Ser Phe Tyr Asn Leu Phe Leu 28 

He Arg Val Lys Pro He Leu Glu Gin Cys He Gin Glu Leu 42 

Leu Arg Ala Asn Leu Pro Asn He Asn Lys Cys He Lys Val 56 

Ala Asp Leu Gly Cys Ala Ser Gly Pro Asn Thr Leu Leu Thr 70 

Val Arg Asp He Val Gin Ser He Asp Lys Val Gly Gin Glu 84 

Lys Lys Asn Glu Leu Glu Arg Pro Thr He Gin He Phe Leu 98 

Asn Asp Leu Phe Gin Asn Asp Phe Asn Ser Val Phe Lys Ser 112 

Leu Pro Ser Phe Tyr Arg Lys Leu Glu Lys Glu Asn Gly Arg 126 
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Lys He Gly Ser Cys Leu lie Gly Ala Met Pro Gly Ser Phe 140 

Tyr Gly Arg Leu Phe Pro Glu Glu Ser Met His Phe Leu His 154 

Ser Cys Tyr Cys Leu His Trp Leu Ser Gin Val Pro Ser Gly 168 

Leu Val Thr Glu Leu Gly He Ser Ala Asn Lys Gly Cys He 182 

Tyr Ser Ser Lys Ala Ser Arg Pro Pro He Gin Lys Ala Tyr 196 

Leu Asp Gin Phe Thr Lys Asp Phe Thr Thr Phe Leu Arg He 210 

His Ser Glu Glu Leu He Ser Arg Gly Arg Met Leu Leu Thr 224 

Trp He Cys Lys Glu Asp Glu Phe Glu Asn Pro Asn Ser He 238 

Asp Leu Leu Glu Met Ser He Asn Asp Leu Val lie Glu Gly 252 

His Leu Glu Glu Glu Lys Leu Asp Ser Phe Asn Val Pro He 266 

Tyr Ala Pro Ser Thr Glu Glu Val Lys Cys He Val Glu Glu 280 

Glu Gly Ser Phe Glu He Leu Tyr Leu Glu Thr Phe Lys Val 294 

Pro Tyr Asp Ala Gly Phe Ser He Asp Asp Asp Tyr Gin Gly 308 

Arg Ser His Ser Pro Val Ser Cys Asp Glu His Ala Arg Ala 322 

Ala His Val Ala Ser Val Val Arg Ser He Phe Glu Pro He 336 
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m 

Val Ala Ser His Phe Gly Glu Ala lie Met Pro Asp Leu Ser 350 

His Arg lie Ala Lys Asn Ala Ala Lys Val Leu Arg Ser Gly 364 

Lys Gly Phe Tyr Asp Ser Leu He He Ser Leu Ala Lys Lys 378 

Pro Glu Lys Ser Asp Val 384 

<210> 8 
<211> 1155 
<212> DNA 

<213> Coffea arabica 

<220> 
<221> CDS 

<222> (1) -och(1152) 
<400> 8 

atggagctcc aagaagtcct gcatatgaat ggaggcgaag gcgatacaag 50 
ctacgccaag aactcattct acaatctgtt tctcatcagg gtgaaaccta 100 
tccttgaaca atgcatacaa gaattgttgc gggccaactt gcccaacatc 150 
aacaagtgca ttaaagttgc ggatttggga tgcgcttctg gaccaaacac 200 
acttttaaca gttcgggaca ttgtacaaag tattgacaaa gttggccagg 250 
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aaaagaagaa tgaattagaa cgtcccacca ttcagatttt tctgaatgat 300 

cttttccaaa atgatttcaa ttcggttttc aagtcgctgc caagcttcta 350 

ccgcaaactt gagaaagaaa atggacgcaa aataggatca tgcctgatag 400 

gcgcaatgcc tggctctttc tacggcagac tcttccccga ggagtccatg 450 

cattttttac actcttgtta ctgtttgcat tggttatctc aggttcccag 500 

cggtttggtg actgaattgg ggatcagtgc gaacaaaggg tgcatttact 550 

cttccaaagc aagtcgtccg cccatccaga aggcatattt ggatcaattt 600 

acgaaagatt ttaccacatt tcttaggatt cattcggaag agttgatttc 650 

acgtggccga atgctcctta cttggatttg caaagaagat gaattcgaga 700 

acccgaattc catagactta cttgagatgt caataaacga cttggttatt 750 

gagggacatc tggaggaaga aaaattggac agtttcaatg ttccaatcta 800 

tgcaccttca acagaagaag taaagtgcat agttgaggag gaaggttctt 850 

ttgaaatttt atacctggag acttttaagg tcccttatga tgctggcttc 900 

tctattgatg atgattacca aggaagatcc cattccccag tatcctgcga 950 

tgaacatgct agagcagcgc atgtggcatc tgtcgttaga tcaattttcg 1000 

4 6 2003-3050135 



#2002—213655 



aacccatcgt cgcaagtcat tttggagaag ctatcatgcc tgacttatcc 1050 

cacaggattg cgaagaatgc agcaaaggtt cttcgctccg gcaaaggctt 1100 

ctatgatagt cttatcattt ctctcgccaa aaagccagag aagtcagacg 1150 

tgtaa 1155 



<210> 9 
<211> 1155 
<212> RNA 

<213> Coffea arabica 

<220> 
<221> CDS 

<222> (1) -och(1152) 
<400> 9 

auggagcucc aagaaguccu gcauaugaau ggaggcgaag gcgauacaag 50 
cuacgccaag aacucauucu acaaucuguu ucucaucagg gugaaaccua 100 
uccuugaaca augcauacaa gaauuguugc gggccaacuu gcccaacauc 150 
aacaagugca uuaaaguugc ggauuuggga ugcgcuucug gaccaaacac 200 
acuuuuaaca guucgggaca uuguacaaag uauugacaaa guuggccagg 250 
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aaaagaagaa ugaauuagaa cgucccacca uucagauuuu ucugaaugau 300 

cuuuuccaaa augauuucaa uucgguuuuc aagucgcugc caagcuucua 350 

ccgcaaacuu gagaaagaaa auggacgcaa aauaggauca ugccugauag 400 

gcgcaaugcc uggcucuuuc uacggcagac ucuuccccga ggaguccaug 450 

cauuuuuuac acucuuguua cuguuugcau ugguuaucuc agguucccag 500 

cgguuuggug acugaauugg ggaucagugc gaacaaaggg ugcauuuacu 550 

cuuccaaagc aagucguccg cccauccaga aggcauauuu ggaucaauuu 600 

acgaaagauu uuaccacauu ucuuaggauu cauucggaag aguugauuuc 650 

acguggccga augcuccuua cuuggauuug caaagaagau gaauucgaga 700 

acccgaauuc cauagacuua cuugagaugu caauaaacga cuugguuauu 750 

gagggacauc uggaggaaga aaaauuggac aguuucaaug uuccaaucua 800 

ugcaccuuca acagaagaag uaaagugcau aguugaggag gaagguucuu 850 

uugaaauuuu auaccuggag acuuuuaagg ucccuuauga ugcuggcuuc 900 

ucuauugaug augauuacca aggaagaucc cauuccccag uauccugcga 950 

ugaacaugcu agagcagcgc auguggcauc ugucguuaga ucaauuuucg 1000 
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aacccaucgu cgcaagucau uuuggagaag cuaucaugcc ugacuuaucc 1050 

cacaggauug cgaagaaugc agcaaagguu cuucgcuccg gcaaaggcuu 1100 

cuaugauagu cuuaucauuu cucucgccaa aaagccagag aagucagacg H50 

uguaa n55 
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